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NATIONAL  FOREWORD 

This  Indian  Standard  (Part  1)  which  Is  identical  with  lEC  60869-1  (1999)  'Fibre  optic  attenuators  — 
Part  1  :  Generic  specification'  issued  by  the  International  Electrotechnical  Commission  (lEC)  was 
adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendations  of  the  Fibre  Optics  Sectional 
Committee  and  approval  of  the  Electronics  and  Telecommunication  Division  Council. 

The  objective  of  this  standard  is  to  establish  uniform  requirements  quality  assessment  procedures  for 
the  fibre  optic  attenuators. 

In  the  adopted  Standard,  certain  conventions  are  not  identical  to  those  used  in  Indian  Standards. 
Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should  be 
read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current  practice 
is  to  use  a  point  (.)  as  the  decimal  marker. 

CROSS  REFERENCES 

In  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian 
Standards  also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  places 
are  listed  below  along  with  their  degree  of  equivalence  for  the  the  editions  Indicated: 


International  Standard 

lECOC  001001  (1998)  Basic  rules  of  the 
I  EC  quality  assessment  system  for 
electronic  components  (lECQ) 

I ECQC     001 002-2     (1 998)     Rules     of 
procedure       of       the       lEC       quality 
assessment     system      for      electronic 
components     (lECQ)     —     Part     2 
Documentation 

lECQC  001002-3  (1998)  Rules  of 
procedure  of  the  lEC  quality 
assessment  system  for  electronic 
components  (lECQ)  —  Part  3  :  Approval 
procedures 

lEC  60410  (1973)  Sampling  plans  and 
procedures  for  inspection  by  attributes 

I  EC  60617  (all  parts)  Graphical  symbols 
for  diagrams 

ISO  129  :  1985  Technical  drawings  — 
Dimensioning  —  General  principles, 
definitions,  methods  of  execution  and 
special  Indications 


Corresponding  Indian  Standard 

ISQC  001001  :  2000  lEC  quality 
assessment  system  for  electronic 
components  (lECQ)  —  Basic  rules 

ISQC  001002  (Part  2)  :  2000  lEC  quality 
assessment  system  for  electronic 
components  (I  ECO)  —  Rules  of 
procedure:  Part  2  Documentation 

ISQC  001002  (Part  3)  :  2000  lEC  quality 
assessment  system  for  electronic 
components  (lECQ)  -  Rules  of  procedure: 
Part  3  Approval  procedures 

IS  10673  :  1983  Sampling  plans  and 
procedures  for  inspection  by  attributes  for 
electronic  items 

IS  12032  (Series)  Graphical  symbols  for 
diagrams  in  the  field  of  electrotechnology 

IS  11669  :  1986  General  principles  of 
dimensioning  on  technical  drawings 


Degree  of 
Equivalence 

Identical 


do 


do 


Technically 
equivalent 

Identical 

do 


{Continued  on  third  covet) 
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Indian  Standard 
FIBRE  OPTIC  ATTENUATORS 

PART  1  GENERIC  SPECIFICATION 


1     General 

1.1  Scope 

This  part  of  lEC  60869  applies  to  fibre  optic  attenuators.  These  have  all  of  the  following 
general  features: 

-  they  are  passive  in  that  they  contain  no  opto-electronic  or  other  transducing  elements; 

-  they  have  two  ports  for  the  transmission  of  optical  power  and  attenuate  the  transmitted 
power  in  a  fixed  or  variable  fashion; 

-  the  ports  are  optical  fibres  or  optical  fibre  connectors. 

This  standard  establishes  uniform  requirements  for  the  following: 

-  attenuator  requirements; 

-  quality  assessment  procedures. 

This  standard  does  not  cover  test  and  measurement  procedures,  which  are  described  in 
lEC  61300-1,  in  the  serie  lEC  61300-2  and  the  serie  61300-3. 

1.2  Normative  references 

The  following  normative  documents  contain  provisions  which,  through  reference  in  this  text, 
constitute  provisions  of  this  part  of  lEC  60869.  For  dated  references,  subsequent  amendments  to, 
or  revisions  of,  any  of  these  publications  do  not  apply.  However,  parties  to  agreements  based 
on  this  part  of  lEC  60869  are  encouraged  to  investigate  the  possibility  of  applying  the  most 
recent  editions  of  the  normative  documents  indicated  below.  For  undated  references,  the 
latest  edition  of  the  normative  document  referred  to  applies.  Members  of  lEC  and  ISO 
maintain  registers  of  currently  valid  International  Standards. 

lEC  QC  001001:1998,  Basic  rules  of  the  lEC  Quality  Assessment  System  for  Electronic  Com- 
ponents (lECQ) 

lEC  QC  001002-2:1998,  Rules  of  Procedure  of  the  lEC  Quality  Assessment  System  for 
Electronic  Components  (lECQ)  -  Part  2:  Documentation 

lEC  QC  001002-3:1998,  Rules  of  procedure  of  the  lEC  Quality  Assessment  System  for 
Electronic  Components  (lECQ)  -  Part  3:  Approval  procedures 

lEC  Guide  102:1996,  Electronic  components  -  Specification  structures  for  quality  assessment 
(Qualification  approval  and  capability  approval) 

I  EC  60027  (all  parts),  Letter  symbols  to  be  used  in  electrical  technology 

lEC  60050(731  ):1 991,  International  Electrotechnical  Vocabulary  (lEV)  -  Chapter  731:  Optical 
fibre  communication 

lEC  6041 0:1 973,  Sampling  plans  and  procedures  for  inspection  by  attributes 

lEC  60617  (all  parts).  Graphical  symbols  for  diagrams 
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lEC  6069r5-2-2:1991,  Fire  hazard  testing  -  Part  2:  Test  metliods  -  Section  2:  Needle-flame 
test 

lEC  60825-1:1998,  Safety  of  laser  products  -  Part  1:  Equipment  classification,  requirements 
and  user's  guide 

ISO  129:1985,  Technical  drawings  -  Dimensioning  -  General  principles,  definitions,  methods 
of  execution  and  special  indications 

ISO  286-1:1988,  ISO  system  of  limits  and  fits  -  Part  1:  Bases  of  tolerances,  deviations  and 

fits 

ISO  370:1975,  Toleranced  dimensions  -  Conversion  from  inches  into  millimetres  and  vice 
versa 

ISO/DIS    1101,    Geometrical   Product   Specifications    (GPS)   -   Geometrical   tolerancing   - 
Generalities,  definitions,  symbols,  indications  on  drawings 

ISO    8601 : 1 988,    Data    elements    and   interchange    formats    -   Information    interchange    - 
Representation  of  dates  and  times 

1.3      Definitions 

For  the  purpose  of  this  part  of  lEC  60869,  the  definitions  contained  in  lEC  60050(731)  as  well 
as  the  following  definitions  apply. 

1,3.1 
attenuator 

passive   component   which    produces   a   controlled   signal    attenuation    in    an    optical   fibre 
transmission  line 

1.3,2 

fibre  optic  pigtail 

short  length  of  fibre,  jumper  or  cable  forming  an  optical  port  for  a  fibre  optic  component 

1.3.3 
port 

optical  fibre  or  optical  fibre  connector  attached  to  a  passive  component  for  the  entry  and/or 
exit  of  optical  power 

1.3.4 
attenuation 

reduction   in   optical   power  between  an   input  and   output   port  of  a  passive  component, 
expressed  in  decibel;  it  is  defined  as  follows: 

a  =  -10log(Pi/Po) 

where  Pq  is  the  optical  power  launched  into  the  input  port,  and  P-t  the  power  recehved  from  the 
output  port 

1.3.5 
attenuation  value 

term  synonymous  with  insertion  loss  when  applied  to  attenuators 

1,3,6 

minimum  attenuation 

term  applicable  only  to  variable  attenuators;  it  is  the  lowest  attenuation  to  which  the  device 
may  be  adjusted 
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1.3.7 

incremental  attenuation 

term  applicable  only  to  variable  attenuators;  it  refers  to  the  difference  between  the  attenuation 
of  the  device  at  a  given  setting  and  the  mininr^um  attenuation 

1.3.8 
return  loss 

fraction  of  input  power  that  is  returned  from  the  port  of  a  passive  component;  it  is  defined  as 

follows: 

flL  =  -10log(Fi/Po) 
where  Pq  is  the  optical  power  launched  into  the  port,  and  Pi  the  optical  power  received  back 
from  the  same  port 

1.3.9 

operating  wavelength 

nominal  wavelength  X  at  which  a  passive  component  is  designed  to  operate  with  the  specified 
performance 


1.3.10 

operating  wavelength  range  -  bandpass 

specified  range  of  wavelengths  from  K\  mjn  to  Aj  max  about  a  nominal  operating  wavelength  Aj, 
within  which  a  passive  component  is  designed  to  operate  with  the  specified  performance 

2     Requirements 

The  requirements  for  attenuators  covered  by  this  clause  are  intended  to  aid  in  classifying  an 
attenuator  in  a  detail  specification. 

2.1      Classification 

Attenuators  are  classified  by  the  following  categories: 

-  type; 

-  style; 

-  variant; 

-  environmental  category; 

-  assessment  level; 

-  normative  reference  extensions. 

An  example  of  a  typical  attenuator  classification  is  as  follows: 


Type: 

-  continuously  variable 

Style: 

-  configuration 
-lEC  type  Ala  fibre 

-  F-SMA  connector 

Variant: 

-  means  of  mounting 

Assessmt 

snt  level: 

-A 
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2.1.1  Type 

Attenuator  types  are  defined  by  their  intended  function.  There  are  three  types  of  attenuators: 

-  fixed; 

-  continuously  variable; 

-  discrete  step  variable. 

2.1.2  Style 

Attenuators  may  be  classified  into  styles  based  upon  fibre  type,  connector  type,  cable  type, 
housing  shape  and  dimensions  and  configuration. 

The  configuration  of  the  attenuator  ports  is  classified  as  follows: 

-  Configuration  A  -  A  device  containing  integral  fibre  optic  pigtails  without  connectors. 

Attenuator 


Configuration  B  -  A  device  containing  integral  fibre  optic  pigtails,  with  a  connector  on  each 
pigtail. 

Attenuator 


dB 

— 

Configuration  C  -  A  device  containing  fibre  optic  connectors  as  an  integral  part  of  the 
device  housing. 

Attenuator 


-  Configuration  D  -  A  device  containing  some  combination  of  the  interfacing  features  of  the 
preceding  configurations. 

2.1.3     Variant 

The    attenuator    variant    identifies    those    features    which    encompass    structurally    similar 
components  (see  3.2). 

Examples  of  features  which  define  a  variant  include,  but  are  not  limited  to  the  following: 

-  orientation  of  ports  on  housing; 

-  means  for  mounting. 
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2.1.4  Environmental  category 

Various  environmental  categories  are  given  in  the  blank  detail  specifications  associated  with 
this  standard;  these  define  the  test  sequences  needed  for  quality  assurance. 

Detail  specification  writers  may  add  tests  and/or  groups  of  tests  to  a  particular  environmental 
category. 

However,  the  detail  specification  writer  shall  not  remove  tests  nor  alter  the  sequence  of  an 
environmental  category  standard. 

When  a  detail  specification  writer  adds  tests  to  a  specified  category,  the  environmental 
category  shall  be  given  a  plus  (+)  designation. 

EXAMPLE: 

-  environmental  category  ii  + 

-  environmental  category  v  + 

2.1 .5  Assessment  level 

The  detail  specification  shall  include  all  required  tests  for  quality  assessment. 

Each  test  shall  be  assigned  to  one  of  four  groups  labeled  A,  B,  C  and  D. 

The  detail  specification  shall  specify  one  or  more  assessment  levels,  each  of  which  shall  be 
designated  by  a  capital  letter.  The  assessment  level  defines  the  relationship  between  the 
inspection  levels/AQL's  of  groups  A  and  B  and  the  inspection  periods  of  groups  C  and  D. 


The  following  are  preferred  levels: 

-     assessment  level  A 

group  A  inspection: 
group  B  inspection: 
group  C  inspection: 
group  D  inspection: 

assessment  level  B 
group  A  inspection: 
group  B  inspection: 
group  C  inspection: 
group  D  inspection: 

assessment  level  C 
group  A  inspection: 
group  B  inspection: 
group  C  inspection: 
group  D  inspection: 


inspection  level  II,  AQL  :=  4  % 
inspection  level  II,  AQL  =  4  % 
24-month  periods 
48-month  periods 

inspection  level  II,  AQL  =  1  % 
inspection  level  II,  AQL  =  1  % 
18-month  periods 
36-month  periods 

inspection  level  II,  AQL  =  0,4  % 
inspection  level  II,  AQL  =  0,4  % 
12-month  periods 
24-month  periods 
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Groups  A  and  B  are  subject  to  lot-by-!ot  inspection,  groups  C  and  D  are  subject  to  periodic 
inspection  (see  3.4).  One  additional  assessment  level  (other  than  those  specified  above)  may 
be  added  in  the  detail  specification.  In  this  case,  it  shall  be  designated  by  the  capital  letter  X. 

NOTE  -  AQL  =  Accepxtable  Quality  Level 

2.1 .6     Normative  reference  extensions 

Normative  reference  extensions  are  used  to  identify  integrated  independent  standards 
specifications  or  other  reference  documents  into  blank  detail  specifications. 

Unless  specified  exception  is  noted,  additional  requirements  imposed  by  an  extension  are 
mandatory.  Usage  is  primarily  intended  to  merge  associated  components  to  form  hybrid 
devices,  or  integrated  functional  application  requirements  that  are  dependent  on  technical 
expertise  other  than  fibre  optics. 

Published  reference  documents  produced  by  ITU,  consistent  with  the  scope  statements  of  the 
relevant  lEC  specification  series,  may  be  used  as  extension.  Published  documents  produced 
by  other  regional  standardization  bodies  such  as  TIA,  ETSI,  JIS,  etc.  may  be  referenced  in  an 
Informative  annex  attached  to  the  generic  specification. 

Some  optical  fibre  splice  configurations  require  special  qualification  provisions  which  shall  not 
be  imposed  universally.  This  accommodates  individual  component  design  configurations, 
specialised  field  tooling,  or  specific  application  processes.  In  this  case  requirements  are 
necessary  to  assure  repeatable  performance  or  adequate  safety,  and  provide  additional 
guidance  for  complete  product  specification.  These  extensions  are  mandatory  whenever  used 
to  prepare,  assemble  or  install  an  optical  fibre  splice  either  for  field  application  usage  or 
preparation  of  qualification  test  specimens.  The  relevant  specification  shall  clarify  all 
stipulations.  However,  design  and  style  dependent  extensions  shall  not  be  imposed 
universally. 

In  the  event  of  conflicting  requirements,  precedence,  in  descending  order,  shall  be  "generic" 
over  "mandatory  extension",  over  "blank  detail",  over  "detail",  over  "application  specific 
extension". 

Examples  of  optical  connector  extensions  are  given  as  follows: 

-  using  lEG  61754-4  and  lEC  61754-2  to  partially  define  a  future  lEC  60874-XX  specification 
for  a  duplex  type  "SC/BFOC/2,5"  hybrid  connector  adapter; 

-  using    lEC   61754-13    and    lEC   60869-1-1    to   partially   define   a   future    lEC   60874-XX 
specification  for  an  integrated  type  "FC"  preset  attenuated  optical  connector; 

-  using  lEC  61754-2  and  lEC  61073-4  to  partially  define  a  future  lEC  60874-XX  specification 
for  a  duplex  "BFOC/2,5"  receptacle  incorporating  integral  mechanical  splices. 

Other  examples  of  requirement  to  normative  extensions  are  the  following:  some  commercial 
or  residential  building  applications  may  require  direct  reference  to  specific  safety  codes  and 
regulations  or  incorporate  other  specific  material  flammability  or  toxicity  requirements  for 
specialised  locations. 
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Specialised  field  tooling  may  require  an  extension  to  inr^piement  specific  ocular  safety, 
electrical  shock,  burn  hazard  avoidance  requirements,  or  require  isolation  procedures  to 
prevent  potential  ignition  of  combustible  gases. 

2.2     Documentation 

2.2.1  Symbols 

Graphical  and  letter  symbols  shall,  whenever  possible,  be  taken  from  the  series  lEC  60027 
and  the  series  lEC  60617  unless  superseded  by  this  part  of  lEC  60869. 

2.2.2  Specification  system 

This  specification  forms  part  of  a  three-level  lEC  specification  system.  Subsidiary 
specifications  shall  consist  of  blank  detail  specifications  and  detail  specifications.  This  system 
IS  shown  in  Table  1.  There  are  no  sectional  specifications  for  attenuators. 

Table  1  -  Three-level  lEC  specification  structure 


Specification 
level 

Examples  of  information 
to  be  included 

Applicable  to 

Basic 

-  Assessment  system  rules 

-  Inspection  rules 

-  Optical  measurement  methods 

-  Sampling  plans 

-  Identification  rule 

-  Marking  standards 

-  Dimensional  standards 

-  Terminology 

-  Symbols 

-  Preferred  number  series 

-  SI  units 

Two  or  more  component 
families  or  subfamilies 

Generic 

-  Specific  terminology 

-  Specific  symbols 

-  Specific  units 

-  Preferred  values 

-  Marking 

-  Quality  assessment  procedures 

-  Selection  of  tests 

-  Qualification  approval  and/or  capability  approval 
procedures 

Component  family 

Blank  detail 

-  Quality  conformance  test  schedule 

-  Inspection  requirements 

-  Information  common  to  a  number  of  types 

Groups  of  types  having 
a  common  test  schedule 

Detail 

-  Individual  values 

-  Specific  information 

-  Completed  quality  conformance  test  schedules 

Individual  type 

2.2.2.1      Blank  detail  specification 

The  blank  detail  specification  lists  all  the  parameters  and  features  applicable  to  an  attenuator 
including  the  type,  operating  characteristics,  housing  configurations,  test  nriethods  and 
performance  requirements.  The  blank  detail  specification  is  applicable  to  any  attenuator 
design  and  quality  assessment  requirement.  The  blank  detail  specification  contains  the 
preferred  format  for  stating  the  required  information  in  the  detail  specification. 
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2.2.2.2     Detail  specification 

A  specific  attenuator  is  described  by  a  corresponding  detail  specification,  which  is  prepared 
by  filling  in  the  blanks  of  the  blank  detail  specification.  Within  the  constraints  imposed  by  this 
generic  specification,  the  blank  detail  specification  may  be  filled  in  by  any  national  committee 
of  the  lEC,  thereby  defining  as  an  official  lEC  standard  a  particular  attenuator  design. 

Detail  specifications  shall  specify  the  following  as  applicable: 

-  type  (see  2.1.1); 

-  style  (see  2.1.2); 

-  variant(s)  (see  2.1.3); 

-  variant  identification  number(s)  (see  2.7.1); 

-  ail  tests  required  (see  2.1.4  and  3.3); 

-  assessment  fevel  (see  2.1.5); 

-  qualification  procedure  method  (see  3.3); 

-  performance  requirements  (see  2.6). 

2.2.3  Drawings 

The  drawings  and  dimensions  given  in  detail  specifications  shall  not  restrict  details  of 
construction,  nor  shall  be  used  as  manufacturing  drawings. 

2.2.3.1  Projection  system 

Either  first-angle  or  third-angle  projection  shall  be  used  for  the  drawings  in  documents 
covered  by  this  specification.  All  drawings  within  a  document  shall  use  the  same  projection 
system  and  the  drawings  shall  state  which  system  is  used. 

2.2.3.2  Dimensional  system 

All  dimensions  shall  be  given  in  accordance  with  ISO  129,  ISO  286-1  and  ISO  1101. 

The  metric  system  shall  be  used  in  all  specifications. 

Dimensions  shall  not  contain  more  than  five  significant  dibits. 

Conversion  between  systems  of  units  shall  be  according  to  ISO  370.  When  units  are 
converted,  a  note  shall  be  added  in  each  detail  specification. 

2.2.4  Tests  and  measurements 

2.2.4.1  Measurement  method 

The  size  measurement  method  to  be  used  for  dimensions  shall  be  specified  in  the  detail 
specification  for  any  dimensions  which  are  specified  within  a  total  tolerance  zone  of  0,01  mm 
or  less. 

2.2.4.2  Reference  components 

Reference  components  for  measurement  purposes,  if  required,  shall  be  specified  in  the  detail 
specification. 
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2.2.4,3     Gauges 

Gauges,  if  required,  shall  be  specified  in  the  relevant  specification. 

2.2.5  Test  data  sheets 

Test  data  sheets  shall  be  prepared  for  each  test  conducted  as  required  by  a  detail 
specification.  The  data  sheets  shall  be  included  in  the  qualification  report  (see  3.3.9)  and  in 
the  periodic  inspection  report  (see  3.4.2). 

Data  sheets  shall  contain  the  following  information  as  a  minimum: 

-  title  of  test  and  date; 

-  specimen  description  including  the  variant  identification  number  (see  2.7.1); 

-  test  equipment  used; 

-  all  applicable  test  details; 

-  all  measurement  values  and  obsBrvations; 

-  sufficiently  detailed  documentation  to  provide  traceable  information  for  failure  analysis 
(see  3.3.7  and  3.4.2). 

2.2.6  Instructions  for  use 

Instructions  for  use,  when  required,  shall  be  given  by  the  manufacturer  and  shall  consist  of: 

-  assembly  and  connection  instructions; 
'     cleaning  method; 

~     safety  aspects; 

-  additional  information  as  necessary. 

2.3     Standardization  system 

2.3.1      Interface  standards 

The  interface  standards  provide  both  manufacturer  and  user  with  all  the  information  they 
require  to  make  or  use  the  product  in  conformity  with  the  physical  features  of  that  standard 
interface.  Interface  standards  fully  define  and  dimension  the  features  essential  for  the  mating 
and  unmating  of  optical  fibre  connectors  and  other  components.  They  also  serve  to  position 
the  optical  datum  target,  where  defined,  relative  to  other  reference  data. 

Interface  standards  ensure  that  connectors  and  adapters  that  comply  with  the  standard  will  fit 
together.  The  standards  may  ateo  contain  tolerance  grades  for  ferrules  and  alignment 
devices.  Tolerance  grades  are  used  to  provide  different  levels  of  alignment  precision. 

The  interface  dimensions  may  also  be  used  to  design  other  components  that  will  mate  with 
the  connectors.  For  example,  an  active  device  mount  can  be  designed  using  the  adapter 
interface  dimensions.  The  use  of  these  dimensions  combined  with  those  of  a  standard  plug 
provides  the  designer  with  assurance  that  the  standard  plugs  will  fit  into  the  optical  device 
mount.  They  also  provide  the  optical  datum  target  location  of  the  plugs. 
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Standard  interface  dimensions  do  not,  by  themselves,  guarantee  optical  performance.  They 
guarantee  connector  mating  at  a  specified  fit.  Optical  performance  is  currently  guaranteed  via 
the  manufacturing  specification.  Products  from  the  same  or  different  manufacturing 
specifications  using  the  same  standard  interface  will  always  fit  together.  Guaranteed 
performance  can  be  given  by  any  single  manufacturer  only  for  products  delivered  to  the  same 
manufacturing  specification.  However,  it  can  be  reasonably  expected  that  some  level  of 
performance  will  be  obtained  by  mating  products  from  different  manufacturing  specifications, 
although  the  level  of  performance  cannot  be  expected  to  be  any  better  than  that  of  the  lowest 
specified  performance. 

2.3.2  Performance  standards 

Performance  standards  contain  a  series  of  test  sets  and  measurements  (which  may  or  may 
not  be  grouped  into  a  specified  schedule,  depending  on  the  requirements  of  that  standard) 
with  clearly  defined  conditions,  severities  and  pass/fail  criteria.  The  tests  are  intended  to  be 
run  on  a  "once-off"  basis  to  prove  any  product's  ability  to  satisfy  the  "performance  standards" 
requirement.  Each  performance  standard  has  a  different  set  of  tests  and/or  severities  (and/or 
groupings),  and  represents  the  requirements  of  a  market  sector,  user  group  or  system 
location. 

A  product  that  has  been  shown  to  meet  all  the  requirements  of  a  performance  standard  can 
be  declared  as  complying  with  a  performance  standard  but  should  then  be  controlled  by  a 
quality  assurance/quality  conformance  programme. 

A  key  point  of  the  test  and  measurements  standards,  for  their  application  (particularly  with 
regard  to  attenuation  and  return  loss)  in  conjunction  with  interface  standards  of  inter  product 
compatibility,  may  be  defined.  The  conformance  to  this  standard  of  each  individual  product 
wil!  be  ensured. 

2.3.3  Reliability  standards 

Reliability  standards  are  intended  to  ensure  that  a  component  can  meet  performance 
specifications  under -stated  conditions  for  a  stated  time  period. 

For  each  type  of  component,  the  following  elements  need  to  be  identified  (and  appear  in  the 
standard): 

-  failure  modes  (observable  general  mechanical  or  optical  effects  of  failure), 

-  failure  mechanisms  (general  causes  of  failure,  common  to  several  components),  and 

-  failure  effects  (detailed  causes  of  failure,  specific  to  the  component). 

These  are  all  related  to  environmental  and  material  aspects. 

Initially,  just  after  component  manufacture,  there  is  an  "infant  mortality  phase"  during  which 
many  components  would  fail  if  they  were  deployed  in  the  field.  To  avoid  early  field  failure,  all 
components  may  be  subjected  to  a  screening  process  in  the  factory,  involving  environmental 
stresses  that  may  be  mechanical,  thermal,  and  humidity-related.  This  is  to  induce  known 
failure  mechanisms  In  a  controlled  environmental  situation  to  occur  earlier  than  would 
normally  be  seen  in  the  unscreened  population.  For  those  components  that  survive  (and  are 
then  sold),  there  is  a  reduced  failure  rate  since  these  mechanisms  have  been  eliminated. 
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Screening  is  an  optional  part  of  the  manufacturing  process,  rather  than  a  test  method.  It  will 
not  affect  the  "useful  life"  of  a  component,  defined  as  the  period  during  which  it  performs 
according  to  specifications.  Eventually  other  failure  mechanisms  appear,  and  the  failure  rate 
increases  beyond  some  defined  threshold.  At  this  point  the  useful  life  ends,  the  "wear-out 
region"  begins,  and  the  component  must  be  replaced. 

At  the  beginning  of  the  useful  life,  performance  testing  on  a  sample  population  of  components 
may  be  applied  by  the  supplier,  by  the  manufacturer,  or  by  a  third  party.  This  is  to  ensure  that 
the  component  meets  performance  specifications  over  the  range  of  intended  environments  at 
this  initial  time.  Reliability  testing,  on  the  other  hand,  is  applied  to  ensure  that  the  component 
meets  performance  specifications  for  at  least  a  specified  minimum  useful  lifetime  or  with  a 
specified  maximum  failure  rate.  These  tests  are  usually  done  by  utilising  the  same  performance 
testing,  with  increased  duration  and  severity  to  accelerate  the  failure  mechanisms. 

A  reliability  theory  relates  component  reliability  testing  to  component  parameters  and  to 
lifetime  or  failure  rate  under  testing.  The  theory  then  extrapolates  these  to  lifetime  or  failure 
rate  under  less  stressful  service  conditions.  The  reliability  specifications  include  values  of  the 
component  parameters  needed  to  ensure  the  specified  minimum  lifetinne  or  maximum  failure 
rate  in  service. 

2.3.4      Interlinking 

Standards  currently  under  preparation  are  given  in  Figure  1.  A  large  number  of  test  and 
measurements  standards  are  already  in  place.  The  quality  assurance  qualification  approval 
standards  produced  under  the  banner  of  lECQ  have  already  been  in  place  for  many  years.  As 
previously  mentioned,  other  alternative  methods  of  quality  assurance/quality  conformance  are 
being  developed  under  the  rubrics  of  Capability  Approval  and  Technology  Approval,  which  are 
covered  by  lEC  QC  001001,  lEC  QC  001002-3,  and  lEC  Guide  102. 

With  regard  to  interface,  performance  and  reliability  standards,  the  matrix  given  in  Table  2 
demonstrates  some  of  the  options  available  for  product  standardization  once  all  these  three 
standards  are  In  place. 

Product  A  is  fully  I  EC  standardized,  having  a  standard  interface  and  meeting  defined 
performance  and  reliability  standards. 

Product  B  is  a  product  with  a  proprietary  interface,  but  which  meets  defined  lEC  performance 
reliability  standards. 

Product  C  is  a  product  which  complies  with  an  lEC  standard  interface  but  does  not  meet  the 
requirements  of  either  an  lEC  performance  or  reliability  standard. 

Product  D  is  a  product  which  complies  with  both  an  lEC  standard  interface  and  a  performance 
standard  but  does  not  meet  any  reliability  requirements. 

Obviously  the  matrix  is  more  complex  than  that  shown  in  Table  2  since  there  will  be  a  number 
of  interface,  performance  and  reliability  standards  which  will  be  able  to  be  cross-related.  In 
addition,  the  products  may  all  be  subject  to  a  quality  assurance  programme  that  could  be 
conducted  under  lEC  Qualification  Approval,  Capability  Approval,  or  Technology  Approval  (as 
Table  3  attempts  to  demonstrate),  or  even  under  a  national  or  company  quality  assurance 
system. 
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Figure  1  -  Standards  currently  under  preparation 


Table  2  -  Standards  interlink  matrix 


Interface 
standard 

Performance 
standard 

Reliability 
standard 

Product  A 

Yes 

Yes 

Yes 

Product  B 

No 

Yes 

Yes 

Product  C 

Yes 

No 

No 

Product  D 

Yes 

Yes 

No 

Table  3  -  Quality  assurance  options 


Company  A 

Company  B 

Company  C 

QA 

CA 

TA 

QA 

CA 

TA 

QA 

CA 

TA 

Product  A 

V 

-V 

V 

Product  B 

V 

V 

V 

Product  C 

V 

V 

V 

Product  D 

V 

V 

V 
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2.4  Design  and  construction 

2.4.1  Materials 

The  devices  shall  be  manufactured  of  materials  which  meet  the  requirements  of  the  detail 
specification. 

When  non-flammable  materials  are  required,  the  requirement  shall  be  specified  in  the  detail 
specification,  and  the  needle-flame  test  (see  lEC  60695-2-2)  shall  be  referenced. 

2.4.2  Workmanship 

Components  and  associated  hardware  shall  be  manufactured  to  a  uniform  quality  and  shall  be 
free  of  sharp  edges,  burrs  or  other  defects  that  would  affect  life,  service  ability  or  appearance. 
Particular  attention  shall  be  given  to  neatness  and  thoroughness  of  marking,  plating,  soldering, 
bonding,  etc. 

2.5  Quality 

Attenuators  shall  be  controlled  by  the  quality  assessment  procedures  of  clause  3.  The 
measurement  and  test  procedures  of  clause  3  shall  be  used,  as  applicable,  for  quality 
assessment. 

2.6  Performance 

Attenuators  shall  meet  the  performance  requirements  specified  in  the  detail  specification. 

2.7  Identification  and  marking 

Components,  associated  hardware  and  shipping  packages  shall  be  permanently  and  legibly 
identified  and  marked  when  required  by  the  detail  specification. 

2.7.1      Variant  identification  number 

Each  variant  in  a  detail  specification  shall  be  assigned  a  variant  identification  number;  this 
number  shall  be  set  out  as  follows. 

EXAMPLE:  QC800001/US0001    001     A 


Detail  specification  number 
Variant  number        


Assessment  level 


13 


IS    15480  (Part  1)  :  2004 
lEC    60869-1  (1999) 

2.7.2  Component  marking 

Component  marking,  if  required,  shall  be  specified  in  the  detail  specification.  The  preferred 
order  of  marking  is  the  following: 

a)  port  identification; 

b)  manufacturer's  part  number  (including  serial  number,  if  applicable); 

c)  manufacturer's  identification  mark  or  logo; 

d)  manufacturing  date; 

e)  variant  identification  number; 

f)  any  additional  marking  required  by  the  detail  specification. 

If  space  does  not  allow  for  alt  the  required  marking  on  the  component,  each  unit  shall  be 
individually  packaged  with  a  data  sheet  containing  all  of  the  required  information  which  Is  not 
marked. 

2.7.3  Package  marking 

Several  attenuators  may  be  packaged  together  for  shipment. 

Package  marking,  if  required,  shall  be  specified  in  the  detail  specification.  The  preferred  order 
of  marking  is  the  following: 

a)  manufacturer's  identification  mark  or  logo; 

b)  manufacturer's  part  numbers; 

c)  manufacturing  date  codes  (year/week,  see  ISO  8601); 

d)  variant  identification  number(s)  (see  2.7.1); 

e)  type  designations  (see  2.1.1); 

f)  assessment  levels; 

g)  any  additional  marking  required  by  the  detail  specification. 

When  applicable,  individual  unit  packages  (within  the  sealed  package)  shall  be  marked  with 
the  reference  number  of  the  certified  record  of  reteased  lots,  the  manufacturer's  factory 
identity  code  and  the  compoaent  identification. 

2.8  Packaging 

Packages  shall  include  instructions  for  use  when  required  by  the  specification  (see  2.2.6). 

2.9  Storage  conditions 

Where  short-term  degradable  materials  such  as  adhesives  are  supplied  with  the  package  of 
connector  parts,  the  manufacturer  shall  mark  these  with  the  expire  date  (year  and  week 
numbers,  see  ISO  8601)  together  with  any  requirements  or  precautions  concerning  safety 
hazards  or  environmental  conditions  for  storage. 

2.10  Safety 

Optical  attenuators,  when  used  on  an  optical  fibre  transmission  system  and/or  equipment, 
may  emit  potentially  hazardous  radiation  from  an  uncapped  or  unterminated  output  port  or 
fibre  end. 
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The  nrranufacturers  of  optical  attenuators  shall  make  available  sufficient  information  to  alert 
system  designers  and  users  about  the  potential  hazard  and  shall  indicate  the  required 
precautions  and  working  practices. 

In  addition,  each  detail  specification  shall  include  the  following: 

WARNING  NOTE 

Care  should  be  taken  when  handling  small  diameter  fibres  to  prevent  puncturing  the  skin,  especially  in  the  eye 
area.  Direct  viewing  of  the  end  of  an  optical  fibre  or  an  optical  fibre  connector  when  it  is  propagating  energy  is  not 
recommended  unless  prior  assurance  has  been  obtained  as  to  the  safety  of  the  energy  output  level 

Reference  shall  be  made  to  lEC  60825-1,  the  relevant  standard  on  safety. 

3     Quality  assessment  procedures 

Procedures  for  quality  assessment  and  release  of  components  consist  of  the  following: 

-  qualification  approval  procedures  (see  3.3); 

-  quality  conformance  inspection  (see  3.4). 

3.1  Primary  stage  of  manufacture 

The  primary  stage  of  manufacture  of  a  passive  fibre  optic  component  is  the  earliest  point  in 
the  manufacturing  process  at  which  the  component  is  completely  defined  by  the  detail 
specification.  Subcontracting  of  the  primary  stage  and  subsequent  stages  is  permitted  under 
the  terms  of  lEC  QC  001002-3. 

3.2  Structurally  similar  components 

Structurally  similar  components  are  those  components  that  may  be  grouped  together  within  a 
common  detail  specification  for  the  purposes  of  qualification  approval  and  quality 
conformance  inspection.  Passive  components  are  considered  structurally  similar  for  the 
purposes  of  sampling  inspection  if  they  are 

-  produced  by  one  manufacturer  with  essentially  the  same  design,  materials,  process  and 
method; 

-  constructed  in  such  a  way  that  the  results  of  any  required  test  carried  out  on  one  of  these 
components  can  be  regarded  as  valid  for  the  other  components. 

The  specific  grouping  of  structurally  similar  components  for  the  purpose  of  qualification 
approval  and  quality  conformance  testing  shall  be  approved  by  the  National  Supervising 
Inspectorate  (refer  to  lEC  QC  001002-3). 

3.3  Qualification  approval  procedures 

Qualification  approval  procedures  are  specified  in  the  present  standard  and  in  the  detail 
specification. 

Manufacturers  shall  comply  with  the  general  requirements  of  clause  3  of  lEC  QC  001002-3 
and  produce  test  evidence  showing  successful  completion  of  the  qualification  test  procedures. 

The  procedures  of  3.3.1  and  3.3.2  are  alternative  methods  for  qualification  as  prescribed  in 
3,1.4  of  lEC  QC  001002-3.  The  detail  specification  shall  specify  which  procedure  is  to  be 
used. 
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3.3.1  Fixed  sample  procedure 

The  fixed  sample  procedure  consists  of  subjecting  a  sample  of  specimens  to  the  fixed  sample 
qualification  test  sequence  as  specified  in  the  detail  specification.  The  sample  shall  be  drawn 
from  current  production. 

3.3.2  Lot-by-lot  and  periodic  procedures 

The  lot-by-lot  and  periodic  procedures  consist  of  performing  lot-by-lot  inspection  on  a 
specified  number  of  inspection  lots  (with  a  minimum  of  three)  taken  in  as  short  a  time  as 
possible.  The  periodic  tests  are  then  performed  on  samples  selected  from  at  least  one  of  the 
lots.  The  detail  specification  shall  specify  the  sample  size  and  periodicity  for  this  procedure. 

Samples  shall  be  selected  from  the  lots  in  accordance  with  lEC  60410.  Normal  inspection  for 
sizes  shall  be  used,  but  when  the  sample  size  implies  zero  defects,  additional  specimens 
shall  preferably  be  taken  to  meet  the  sample  size  requirements  for  acceptance  of  one  defect. 

3.3.3  Qualifying  specimen 

When  simultaneously  qualifying  ail  components  of  a  set,  the  qualifying  specimen  shall  be  a 
complete  isolator.  The  components  being  qualified  shall  be  units  produced  with  equipment 
and  procedures  used  in  current  production. 

3.3.4  Sample  size 

The  sample  size  for  qualification  approval  by  the  fixed  sample  procedure  shall  be  specified  in 
the  detail  specification. 

The  specimens  shall  be  units  produced  with  equipment  and  procedures  used  in  current 
production.  The  sample  shall  be  representative  of  the  range  of  devices  for  which  approval  is 
sought. 

Following  completion  of  the  group  "0"  tests,  the  specimens  for  the  other  groups  shall  be 
randomly  selected  from  the  group  "0"  specimens. 

3.3.5  Preparation  of  specimens 

The  detail  specification  or  the  relative  test  method  shall  specify  the  preparation  and  the 
preconditioning  of  specimen  for  testing.  Specimens  shall  be  assembled  according  to  the 
manufacturer's  instructions  for  use  (see  2.2.6). 

3.3.6  Qualification  testing 

Qualification  specimens  shall  meet  the  performance  requirements  given  in  the  detail 
specification. 

3.3.7  Qualification  failures 

Manufacturers  shall  immediately  notify  the  National  Supervising  Inspectorate  (NSI)  when  a 
failure  occurs  during  qualification  testing.  If  the  NSI  determines  that  the  failure  has  not  been 
adequately  explained  and  corrected,  the  manufacturer's  chief  inspector  may  be  directed  to 
conduct  a  formal  failure  analysis.  When  the  analysis  is  complete,  the  manufacturer  shall 
prepare  and  submit  a  failure  report  to  the  NSI.  Failure  reports  shall  describe  the  failure  and  its 
cause  along  with  recommended  corrective  action  to  be  taken.  The  NSI  shall  then  decide  the 
steps  to  be  taken. 
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Ail  failure  reports,  including  the  directions  of  the  NSI,  shall  be  included  in  the  qualification 
report  (see  3.3.9). 

One  or  more  unresolved  failures  shall  be  cause  for  refusal  to  grant  qualification  approval. 

3^.8     Maintenance  of  qualification  approval 

Qualification  approval  shall  be  maintained  for  components  by  continuously  submitting  them  to 
the  quality  conformance  requirements  as  specified  in  3.4. 

Qualification  approval  shall  be  verified  if  any  of  the  following  coaditions  exist: 

-  tbe  production  programme  is  such  that  the  periodic  tests  cannot  be  carried  out  at  the 
specified  frequency; 

-  the  conformity  of  the  components  to  the  initial  qualification  approval  is  doubtful  (for 
example,  technical  modifications  may  potentially  change  the  performance  of  the 
component); 

-  a  change  has  been  made  to  the  specification. 

Qualification  approval  shall  be  verified  by  the  procedures  defined  in  3.1.7.3  and  3.1.7.4  of 
IECQC001Q02-3. 

3.3.9     Qualification  report 

Qualification  testing  results  shall  be  recorded  in  a  qualification  approval  report  in  accordance 
with  3.1.4  of  lEC  QC  001002-3. 

3.4     Quality  conformance  inspection 

Quality  conformance  inspection  consists  of  the  iot-by-lot  and  periodic  inspections  specified 
herein  and  in  the  detail  specification. 

Manufacturers  shall  comply  with  the  general  requirements  of  the  rules  and  procedures 
governing  quality  conformance  inspection  of  components  in  accordance  with  3.2.3  of 
lECQC  001002-3. 

Lot-by-lot  and  periodic  inspection  schedules  shall  specify  the  groupings  and  be  established  in 
accordance  with  3,2.3  of  lEC  QC  001002-3. 

3.4.1      Lot-by-lot  inspection 

Lot-by-lot  inspection  consists  of  subjecting  a  sample  of  specimens  to  the  group  A  and  B  tests 
specified  in  the  detail  specification. 

Specimens  shall  be  drawn  from  each  inspection  lot  in  accordance  with  the  specified  sampling 
plan.  They  shall  be  drawn  in  a  random  fashion. 

3.4.1.1      Formation  of  inspection  lots 

An  inspection  lot  may  consist  of  one  production  lot  or  of  several  lots  which  have  been 
aggregated  under  the  following  safeguards: 

-  inspection  lots  shall  consist  of  structurally  similar  production  lots  (see  3,2); 

-  the  period  over  which  the  production  lots  were  aggregated  shall  not  exceed  one  month. 
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The  plan  for  the  aggregation  of  production  lots  into  inspection  lots  shall  be  approved  by  the 
National  Supervising  Inspectorate. 

3.4.1.2     Rejected  lots 

Specimens  found  to  be  defective  during  lot-by-lot  testing  shall  be  treated  in  accordance  with 
3.2.4  of  I  EC  QC  001002-3.  Rejected  lots  may  be  reworked  to  correct  the  defects  or  to  screen 
them  out.  The  reworked  lot  shall  then  be  submitted  for  re-inspection  using  tightened 
inspection.  They  shall  be  separated  from  rrew  lots  and  shall  be  clearly  identified  as  re- 
inspected  lots. 

3.4.2      Periodic  inspection 

Periodic  inspection  consists  of  subjecting  a  sample  of  specimens  to  the  group  C  and  D  tests 
specified  in  the  detail  specification.  Each  group  shall  be  conducted  at  the  interval  specified  for 
the  relevant  assessment  level  (see  2.1.5).  The  interval  shall  be  maintained  relative  to  each 
other  so  that  the  group  D  inspection  replaces  the  group  C  inspection  during  the  group  D 

interval. 

Periodic  inspection  specimens  shall  meet  the  performance  requirements  given  in  the  detail 
specification. 

3.4.2.1  Sample  size 

The  sample  size  for  periodic  inspection  shall  be  specified  in  the  detail  specification. 

TKe  specimens  shall  be  representative  of  the  range  of  devices  to  be  inspected.  The 
specimens  shall  be  selected  from  inspection  lots  which  satisfied  the  lot-by-lot  inspections  of 
3.4.1  during  the  time  since  the  previous  periodic  inspection. 

Following  completion  of  the  group  "CO"  or  "DO"  tests,  the  specimens  for  the  other  groups  shall 
be  randomly  selected  from  the  group  "CO"  or  "DO"  specimens. 

3.4.2.2  Periodic  inspection  failures 

Failures  shall  be  treated  according  to  the  procedures  of  3.3.7. 

If  a  specimen  fails  to  satisfy  the  requirements  of  a  periodic  test,  the  manufacturer's  chief 
inspector  shall  immediately  initiate  the  requirements  of  3.1.8  of  lEC  QC  001002-3. 

One  or  more  unresolved  failures  shall  be  cause  to  withdraw  qualification  approval. 

3.4.2.3  Periodic  inspection  report 

Periodic  testing  results  shall  be  maintained  in  accordance  with  the  requirements  of  3.2.5  of 
lECQC  001002-3. 

3.5      Certified  record  of  released  lots 

The  detail  specifications  shall  specify  if  a  certified  record  of  released  lots  is  required  (see  1.5 
of  lEC  QC  001002-2).  When  required,  the  record  shall  contain  the  following  information  as  a 
minimum: 

-  attribute  information  (i.e.  number  of  components  tested  and  number  of  defective 
components)  for  tests  in  the  subgroups  covered  by  periodic  inspection,  without  reference 
to  the  parameter  for  which  rejection  was  made; 

-  variable  information  for  the  change  of  any  optical  performance  parameter  after  any 
environmental  test. 

18 


IS    15480  (Part  1)  :  2004 
lEC   60869-1  11999) 


3.6     Delayed  deliveries 


Released  components  which  have  been  in  storage  for  a  period  longer  than  two  years 
following  the  release  of  the  lot  shall  be  re-examined  before  delivery.  The  re-examination 
procedure  shall  be  recommended  by  the  manufacturer  and  be  approved  by  the  National 
Supervising  Inspectorate.  Re-inspected  products  may  be  placed  back  into  stores  for  another 
two  years. 

3.7  Delivery  release  before  completion  of  group  B  tests 

When  the  conditions  of  lEC  60410  for  changing  to  reduced  inspection  have  been  satisfied  for 
all  group  B  tests,  the  manufacturer  is  permitted  to  release  components  before  completion  of 
these  tests. 

3.8  Alternative  test  methods 

Alternative  test  methods  to  those  specified  in  the  detail  specification  may  be  used.  However, 
the  manufacturer  shall  satisfy  the  National  Supervising  inspectorate  that  the  alternative 
method  will  give  results  equivalent  to  those  obtained  by  the  methods  specified.  In  case  of 
dispute,  only  the  test  method  specified  in  the  detail  specification  shall  be  used. 

3.9  Unchecked  parameters 

Only  those  component  parameters  which  have  been  specified  in  a  detail  specification  and 
which  were  tested  can  be  assumed  to  be  within  the  specified  limits.  It  should  not  be  assumed 
that  unspecified  parameters  will  be  uniform  and  unchanged  from  one  component  to  another.  If 
it  should  be  necessary  to  control  parameters  other  than  those  specified,  a  new,  more 
extensive  detail  specification  shall  be  written  and  used.  The  additional  test  methods  shall  be 
described,  and  appropriate  performance  limits  and  assessment  levels  specified. 
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(Continued  from  second  covet) 

International  Standard  Corresponding  Indian  Standard  Degree  of 

Equivalence 

rSO  286-1  :  1988  ISO  system  of  limits     IS     919  (Part  1)  :  1993  ISO  system  of         Identical 
and  fits  —  Part  1  :  Bases  of  tolerances,     limits  and  fits:  Part  1  Bases  of  tolerances, 
deviations  and  fits  deviations  and  fits 

The  concerned  Technical  Committee  responsible  for  preparation  of  this  standard  has  reviewed  the 
provisions  of  the  following  International  publications  and  has  decided  that  they  are  acceptable  for  use 
in  conjunction  with  this  standard: 

lEC  Guide  102  (1996)  Electronic  components  —  Specification  structures  for  quality  assessment 
(Qualification  approval  and  capability  approval) 

I  EC  60027  (all  parts)  Letter  symbols  to  be  used  in  electrical  technology 

lEC  60050-731  (1991)  International  Eiectrotechnical  Vocabulary  (lEV)  —  Chapter  731:  Optical 
fibre  communication 

I  EC  60695-2-2  (1991)  Fire  hazard  testing  —  Part  2  :  Test  methods  —  Section  2  :  Needle-flame 
test 

lEC  60825-1  (1998)  Safety  of  laser  products  —  Part  1  :  Equipment  classification,  requirements 
and  user's  guide 

ISO  370  :  1975  Toleranced  dimensions  —  Conversion  frorin  inches  into  millimetres  and  vice  versa 

ISO/DIS    1101    Geometrical    Product    Specifications    (GPS)    —    Geometrical    tolerancing    — 
Generalities,  definitions,  symbols,  indications  on  drawings 

ISO   8601    :    1988   Data   elements   and   interchange  formats  —   Information   interchange  — 
Representation  of  dates  and  times 

Only  the  English  language  text  of  the  International  Standard  has  been  retained  while  adopting  it  in  this 
Indian  Standard. 
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